INTRODUCTION Environmental Stressors and Neuroimmunotoxicological Processes
David A. Lawrence* and G. Jean Harry † Given the bidirectional regulatory interactions between the nervous and immune systems (Ballieux, 1992; Kusnecov, Liang, & Shurin, 1999; Ader, Felten, & Cohen, 2001) , it is now reasonable and timely to begin to think about ways in which drugs and environmental toxins and toxicants might influence neuroendocrine-immune circuits to result in detrimental effects on an organism. For example, numerous chemicals, including drugs of use and abuse, may have their main effect on the immune or nervous system, which in turn, causes a modulation of the other system. Additionally, some environmental toxicants, such as lead, a well-documented neurotoxicant (Finkelstein, Markowitz, & Rosen, 1998) and immunotoxicant (Lawrence & McCabe, 1995) , may also produce some of their modulatory effects indirectly. In other words, it is important as well as interesting to now think about toxicology, immunology, and neurobiology from the integrative perspective implicit in the newly coined word neuroimmunotoxicology. In anticipation of the discovery of chemical toxicities based on interorgan communication networks, the editors of Brain, Behavior, and Immunity decided to publish a Special Issue to aid in the recognition of the discipline of neuroimmunotoxicology and to focus on the need for research in this area. As will be noted in this issue, model systems for the investigation of environmental agent effects on neuroimmune functions are still in development; therefore, there is a paucity of toxicological analysis of neuroimmunological processes.
Although the term toxic is often interpreted as a poisoning which results in the death of a cell or organism, a toxic outcome can be the induction of a malfunction(s) leading to a disease without any cell death. Thus, a chemical alteration of a central nervous system (CNS) process without a change in cell death could culminate in an exaggerated or suppressed peripheral immune response. Conversely, peripheral immune responses could modify CNS reactivities to toxic exposures. Environmental agents that may produce neuroimmunotoxic effects come in multiple forms: physical (e.g., radiation, noise), chemical (e.g., metals, pesticides, fuel exhausts), and psychological (e.g., fear, bereavement). More likely than not, environmental agents have compounded influences and are not received as single isolated exposures. For example, children in a lower socioeconomic environment may experience more ''stresses'' associated with poor housing and poverty and have less health care in addition to increased risks from exposure to chemical agents. Under these circumstances, a rele-
